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ABSTRACT , 

To facilitate translticn and succesjs of ^ disadvantage^ 
students*in the regular community gollege vocational program^ an' 
Oregon project developed and demonstrated an integrated program of 
mathematical, writing, social^, and vocational skills traini-ng. The 
project had^ three phases**research , i ipleaientation, and 
evaluation"ahd focused on ^construction training and eaploymeTtt> 
Research was ^one with an^ EPIC (Educational Resources Information 
Center) searc)j> surv*?y of .construction employers in the 
Eugene^Springfield area, study of two Cognitive Mapping Workshops 
held at nt. Hood Coiamanity Colleg'e, and assessment by project staff 
of existing curriculum at Lane Community College. ^Project staff tlien 
designed an interdisciplinary curriculum that used* the construction 
Technology urogram, a special'' five*c^edi;t Industrial Orientation- 
class, and 'selected basic skills classes. Implementation Included 
cocBdinating the Industrial Orientation class with classes In the 
Cons1>ruction. Technology Program, final sdl^ction pf instructors,^ ■ - 
recruitment of-students^ evaluation of student skills, and an actual 
field test of the curriculum involving eighteen students at lane 
Community Colleger A textbook was written for use in the fi^eld test 
(see Hote). Evaluation focused on student evaluations of the class«; 
student retention and emplovf»ient characteristics and staff 
evaluation. ^Appendixes include exampXes of cla^s assignments, a 
cognitive mapping workpla^h, textbook section, and student evaluation 
form.) (YLBl 
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li • 
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Funding Period: ' March, 1979 ^ - March,- ^98^ 

(Fromr Tfo) 

TIUM8ER OF STUOEMTS AFFECTED: 18 MUMBfR OF STAFF AFFECTED; _^ 

OBJECTIVES : 

To develop and demonstrate^ an effective interdisciplinary ;^rografn 
of basio skills training for Disadvantaged vocational studcsnts. 

PROCEDURES : 

to devel'op an integr^^^ program of mathematical, writing, social and 

vocational skills training based on identified needs of disadvantage^d 

students. To field test the model curriculum with selected students. 
EXPECTED COMTRIBUTIQH OR POTENTIAL IMPACT Qt^ VQCATIOMAL EOUCATIO^j : 

To facilitate transition and success o-f Disadvantaged students in tlie 
p 

regular community college vocational ^program. 
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^ Other Purchased Services * , ^ 
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l.nnn 


Instruction Subtotal 


.22 ,080 


12,080 j 10,000 


B/ 2210 Improvement of Instructional 
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- ■ OACKCHOUND 

• I 

The goals of the Skiil^ Training for Disadvantaged Students Project 
were: ^ 

T'o i(^entify and document the basic skiJ/Is necessary^ to 
complete a vocational trainih^ Proqra'n an'1 to obtain entry 
level employment. ^ , , 

2. To teach and reinforce the basic skills necessary for employment 

^ in a structure designed to minimize failure\ 

3- To provide^ hand^-on projects which reinforce I'^xt ond lecture ^ 

materials^ measure individual progress, and invites, positive 

feedl5ack for students- 
4* To allow students to bqgin learning basic skills at their own ^ 

■ A- 

level. . ' ^ ' , ' l 

5* ro> expanii and reinforce un de BS t anding of the world of work. 
6. To facilitate student progres^ in the "regula^r vocational ^ 

p rogr am + ^ ^ ^ ^ ^ c -r- 

7 ' T|o document procedures used to develop and implement^, the 
project * 

*The project was desiyned in three phases: Research, Implementation, , 
and Evaluation,^ and focused oi^ Construction training and employment* 



Resoarch was done witfi an CRIC Search I a survey of construction 
emplovers- in the Eugene-Springfield area, study at two Cognitive 
Mapping workshops held by Mt* Hood Community College, and assessment 
by project staff of existing curriculum at Lane Community College. 
At thfe conclusion of the, research phase the project staff designed 
an interdisciplinary curriculum that used the Construction Technology 
Programr a special five-credit Industrial Orientation class, and * 



selected basic skills classes from the College 's existing curricufum. 

The Iltiplementation phase included coordinating the Industrial Orjont- 
stion class with classes in the Con at ruction Techn{^logy Program^ final 
selection "of instructors ^ recruitment of students > evaluation "of 
student skills^ and an actual field test of "the curriculum developed , 
by the project staff, A textbook was written for use in the field test 



The Evaluation phase included student evaluations of the clasSj 

r 

student retention and employment characteristics ^ and staff evaluation* 



e fi^fd^( 



The fi^d test ^.nvolved 18_studehts 11 men and 7 women at Lane 

Community Col lege during the Winter term, .1980. Four instructors ^ 
+ ■ ' ■ + 

one counselor, and one admi nist rato r paj^^ticipated in%impJ.ementing the, 
field test* ■ ^ 
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SECTION I - RESEARCH 



SUMMARY OF tMPLOYER SURVHY 



QUCSTiON 



CHPLOYn? RtSPONSE 



1* Basic skills want;ed in ernployee 

1*4 Good work habits 

1*2 Math skills 

1*3 Writing skills? / 

1.4 Reading skills 

1*5 Oral communication skills 

1*6 Human- relation skills 



'VERY 
IMPORTANT 



11% 



SOMEWHAT 
JMPtlRIANI 



29?; 



NOT 
IMP0R1ANI 



coisis* ent wark 



Examples of skills as described by employerr>: 
1*1 Dependable ^attends to instructions ^honesty 

' habitSj safety awareness and practice* ^■ 
1.2 Basic math J ability to use square and cubic units*reading and 
interpreting tools, quick and accurate* 
t 1.3 Time cards , daily produeti on reports, legible writing, accuracy* 

1*4 V/ritten job instructions, directions to jobs, reading blueprints, 

safetymemos,materialslists. . " * 

l*5rfe laying oral ins t ructions, ability to express self (stressed 

several times), understand directions, understand technical terms 
1.6 Public relations with customers (stressed many times), getting 
along^with supervisors and co-workers* 

* * * " ' 

2* Qualifications required: 

*^ 

2*lTechnical training 57?o 
2 * 2 Pre v.ious experience 71?; 
2*3P re vious work history * 57S1 

2*4 Physical ability to do the job 57?; 

IK 

^ 3* Other skills identified by employ ers(rank order) 



43?; 

44?; 
43?; 

43^ 



* 1 Ambi tion 
3 - 2 -Good attitude 
3*3 Responsibili ty 
3*4 Willing to try new 
'3*5 V/illing to learn 



job 



3 .6 Flexibility 

3 * 7 Endurance 

3*8 Alertness , . 

3 *9 Ooyf ulness 



4* Employee quali f ica tions ^wan ted by employer (forced rank choice) 

/>■ 

. 4*.l Work attitudes 
4.2 Work habits 

,4*3 Ability to get alonf with others 

4*4^Workingski-lls 

4* 5 Technical skills 

4*6 Math skiJ Is ^ * * ^ 

June, 1979*^ , ^ ^ . 

Con s true tion employers 
Eugene, Springfield 

' ^' ' ' 8 ■ 
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COGWITIVL STYH SUMMARY 



Cognitive style, refers to the individual student's preferences 
for learning". It attends to helping the" individual students under^ 
stand and become responsible for their own learning. The Cognitive 
Style Mapping dove J oped by Mt\ Hood - Community College consists of 
a 28 item'questionaire and a student guide. T^e qyestionaire heTps,! 
.students assess their preferences for learning by theoretical or , 

sensory modes, s,ociaI influences on their learning, cuHurt*^ deter-' 

minants that affect learning, and*their reasoning styles. S ^ 

* ■ + ' 

Students who understand their ownTearning style have increased- 

abili.ty to sel-ect classes,- instructors* materials and tim^ that 

maximize their learning potential. Students can.^I&o develop^ . * ^ 

s t rB tegies fo.r coping effectively, with classes, materials and instructors 

'iVhich do-not fit their preferred le arning J5 ty le . 

Cognitive Mapprng can also be used to help d i s advantaged ■ s tuden ts 
overcome their preconception's eboul thoir learning ability-' When 
stude-nts learn' that there are many valid learning styles and that 
learning by readj^ng or listening to lectures are only two of many 

it * ■ 

learning' styles they are better able* lo focuG on their abilities?. 
Cognitive Mapping can help studenttj recogpize their skills and- give 
them a foundation of sue cess to build upon; with this foundationt 
they are then &ble to assess the lack" of reading, writing, or , math 
skills without self-c)ef eating judge men ts of thoir total" learning 
ability. Students in the field test began to see readingt for example, 

■ r . 

as "something I haven't learned very well yett" rather than ^'something 
I can *t learn* " ' . . 
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PROJL'CT DESIGN , 
. - ■ tWinter Term. 19R0) ^ 

FORMAT 

Five credit, construction reltfte'd Industrial Orientation class, 
consisting of E>raf ting (1 credit) j Blueprint ReadiOjg^'iT^redit) , 
Construction (2 credits)/ and Industrial Cnvironi^ents (I credit) 
Each "Credit require^ 12 hours of class time. 



SCHCDULC 

0. at cing 

Blueprint 
Reading 

Construction 



1 ndust rial 
Env ironment : 



8-10 AM January 0, 10, IS, 17, 22, Ik 



8-10 AM January 29, 31, Tebruary 5, 7, 12, 

10-12 AM January 15, 17, 22, Ik, 29, 31 

February 3, 7, 12^ 1^, 19, 21 

10-12 AM January 0, 10 

8-10 AM February 19, 21, 26, 28 



■Schedule was established to provide time for assessment at the 
b<^ginning of the Drafting and Industrial Environments modules, 
and exposure early in the term to actual construction experience 

INSTRUCTORS 

Instructors were choice n for their expertise in bheir rurriculurh 
area and for their ability to focus on the aoeds of individual 
fc" disadvantaged students- 
Drafting instructor: Instructof of Drafting 1 and Industrial 

Orientation Drafting; drafting experience in industry, 
Blueprint Reading instructor: Instrucbor of Blueprint Reading 
classes for Construction Technology Progiam; taught the 
class students missed Fall Term, ?ble to expedite coverage 
of immediately tnecessary information. 
Construction instructor: Instructor ofConstrucbion classes; 



instructor for project students in their Construction 
Program classes (sections were arranged to keep till project 
students together during Winter form). 
Industrial Environments instructor: Coordi'na^o^/Instructor for 
Industrial Orientation Program; Cognitive Style and work 
environment, experience; counseling experience- 

COOROINATiaN WITH CONSTRUCTION TECHNOtOGY PROGRAM 

Industrial Orientation modules were scheduled for hours not 
f A lied by - Const ructi^^n Technology classes to insure that students^ 
could take all required classics. Regular Construrtion instructors 
riere involved with the project.to insure cJose coordination with 
the curriculum of the Construction Program-^'find responsiveness' to 
the needs of project sc indents* 

Building Construction I , a core Const riirt ion Program course, 
required for graduation from the Program/ was waived for project 
students completing the !> credit Industrial Orientation class* 

Construct ion Program instructors were active in formulating the 
essential components of the construction rolcHod curriculum used 
in the project, in designing tlin Tmplo/er Survey used in the 
rosearcli phase of the project, and factlitijling the recruiting 
and class scheduling during the field test of the project, 

STUDENT CREDIT 

The class was rffered Pass/No Pass only- Credit w^is determined on 
the basis that the student luis done ^h€ work (assignments 
repeatable until correct) or the otudent has chosen not to try 

to do^ the work* Students who attended class completed bll 
assignments^ some were able to complete extra work for more experience. 



CURRICULUM DCSIGN 

Tour modules of Industrial Orientation wore developo^l to coordinate ^ 

with the curriculum of the ConslrucI ion leclinoloriy Program, Ihoap 

« 

modules were: Drafting, Blueprint Reading > Industrial Environments ' , 
(one credit each), and Cons tr uct i on ' ( two credits). 

Each of thesje? modules included practical, related matfi and reading 
skills exercises which were ^woven into the classroom and laboratory 
projects^ rat he r than imposed as specific math or readinq L-/ercisps + 
Students we re shawn the necessity for mnth, reading, and writing skills 
in Construction classes and jobs in class asa igninen t s , projects and 
on site work. All basic skills were tnught in segue ntial steps and 
the job relevance was stressed. Any student having difficulty wns 
given individual assistance until they were oapable o; completing 
the assignment, Studontswere also encouraged to help each other to 
share and reinforce i>kiHs; helping other students also enabled the 
students to earn positive feedback for their own abilities* ■ 

The . Drafting module taught students the use of dr^ ttJjng^equi'pment , 
draft ing methodology, measurement and trafislation of scale, spatial 
relationships, precision and the nonessity fo-r accuracy in building plans, 
and practical mathematics and writing skills. Assignments included: 
writing paragraphs for lettering ass igntnen t s ; basic math calculations 
during scale and measurement practice; ^rafting ^lans for foundations, 
stairways, cabinets,andframing+ " ( : 

The Blueprint Reading Module taug/ii students construction methodology, 
spatial reasoning, the language of blueprints, translation of scale ^ 
and model building from bl ueprints . Assignments included: Calculation 
of floor coveting mater ial required for specific rooms, siding n^L^ded 
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for Lhtj ox I (i r i o r o C n I) on in* iiiuj Iho tl r y w;i 1 I imm^h i r^-H la M ii i sfi I h(> 
interior of the house ; readinq spt>r i f i tji L x on^s f ronj h I u£.*p r i f>L a , Fit\d 
transiatiny scale to on struct a motibl lioujsn frnni the blun print. 

The Construction module tauqhl stuc]t*nl^ ronr^truc* ion t ernii no 1 Of)y , 
tool and equipmerit names bnd use, the uso of tinin cards> conBtruction 

work opportunities^ solar applications, iiintcrinls, schedulinqj and 

<■ 

building codes. Students worked at the conslrucLion site for practical 
hands-on exporiencc, as well us oomp 1 p t i i^q ra 1 ru 1 a i i onr> Tor time cards , 
payroll nnd tax fo rmii . 

The Industrial t iw i ronment s nmdii 1 c? wa.s d(^r> i qiirti In 1 p g I ud^nl s o v o 
come se 1 f-dR Tea t inq a t * J t uderi , ttovf* i op i luj i v i rfuci I st i-il n tj i cs Tor 
succesii, and undornland Mieir rosponGibilitiec in the work envi ro^pmen t • 
Cognitive Mapping was used to introduce analysis of individual 
students* learning stylos^ siren gJLiis and weak ties so s. Discussions ' 
included the validity of diverse lonrning st^ylesj strategies for 
inaximizing success by utilizing strong I !is and developing individual 
strategies to imprnvo undo redeveloped skills. S tudo nts also learned' 
1*0 relate their individunl Ir^arninq stylos to job jjelcction^ work 
stylet ^ind ;5urtM;s5*>rii M y in( ra*: i inq w i^i e t hr rii iu^ the job . SUiden ti^; 
were given i ndi vi dtin 1" rounse 1 or re fo r rrd to To 1 1 rgn resources for 
expo ri ence or I rn i fu ng to improve undo r-de ve 1 opp ti nk 1 1 1 s • 

Class discuss J ons inl roduced the coru^ept uf work onv i ronmonts as 
the interaction between omp loye r , emp ] oy oe , and the work to be 
accomplished. Ihe essential rote of each was eslahiished before the 
rules and procedures of woric environments wa5 introduced. Students 
learne d the bars is u f ' necessa ry rij 1 e^? and p r ore durrn ra I be r than an 
arbitrary list of rules. Assitpunenl s inc lud^ed d(wf^ 1 oping a ra t iona 1 e 

17 



for hiring and firing* employee selection^ ;in(J work scheduliriq: 
group decision making; games requiring logiral rioclutrtlon and inf^r cure; 
and outlining the efroctG on schedu 1 i rirj jind onps * nwn wo rk I ciruT i f 
sco-workerislsteor absent- 

The instructor of the Indus trial Environments modtj le acted as a liaison 
with the instructor s of the other mofUjles to' maintain cojnmun lea t ion 
and insure that class content was coorciinalod between nj*riules. Each 
instructor used examples of skills nrul wo'-k tanks f'ro'ii other modules 
to insure that students understood the i nte r- re 1 at i onship nf trie 
content areas and to reinforce basic skills. 
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'{^ INSTRUCTIONAL PHILOSOPHY 

The project staff deve iopcd an ins 1. rue I i ofin J ph il nf;of)fiy wh |km"- 

moa tod the i ns t rue t ion In all modu los. I ho i r» L j I j i i nson rch <h)no ( o v 

the project and the experienee based expertise of the project staff 
was eombi ned to formulate this instruct iona] philosophy . 
Each instructor who participated in the project, as i-Jell as mapy other 

Department instructors/ completed the Cogn i t i ve Sty le Mapping exercises 

that students later us^J. Each instructor became f ami 1 i*^ r wi h t he 

Averse cognitive styles, their own individual style, and the patterns 
ofinteractionofdifferentstyles. 

Instruction in the project was designed to meet' the varied learning 
styles of students: lectureo, written materials, demonst rat Tons , 
media materials, individual and group projects, and individual tutoring 
were included in class work where the major emphasis was on practical 

hands-nn ^experience for students. 

The project was designed as an inter-disciplinary class. Basic skrlls 
were incorporated by the regular vocational inrtructor into the content 
of the vocational training. Each instructor was responsible for a 
identifying the basic skills' that are necessary for their area, for 
maximizing student progress in the basic ^kills, and for helping the 
students identify the relevance of th,e basic skills to success in 
vocational training and on the job. 

I-nst ruction was designed to meet student noeds. rgther than instructor 
needs. Teaching was done in small stops that lead students through the 
process. Instructors tried not to asjsumo thaf slydonts would fjll, in 
the 'gaps that instructors * with ttioir siibjent familiarity* often 
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leave in the sequence ol" conveying Information to sturients; Instead, 

instructors tried* to sliow how lench step Inadf? to thr noxti nn<l to 

show how (^cicrh pud vv inl ru 1 1) t hr ( o! m 1 rotirrp I . Al^st r I p r mm r p h^?^ 

were related by concrete examples, New matt? ri fi 1 . w^i s related to the 

knowledge stu dents had previously learned* Sequential instruction 

v/as used to demonstrate how learning is often transferable to faciJitfite 
comprehension of new material. 

In order to maximize the succes^s of tht* students* experience the class 
Vfork was evaluated in three modes: can do, cannot yet do^ anC has. not 
tried* This no-sfail format has been successful with Ind us trial 
Orientation students in previous years; witlWut the fear of failing 
on the first try* students are willing to risk learning. 

The class was organized with a few clear but firm rules in order to 
provide clear understanding of expectations .md to promote self-v 
discipl'ine for students. The" rules for the class were: 

1* Attend class . - ^ 

2* Be on time ^ ^ ' 

3. Listenandfollowdirections+ . 

Ask questions (Take an active role in your learrting*) 
5* Participate in class activities and" complete assignments. ' ■ 

6r Be positive 



„ ; STUDENT RECt^UITMCNT AND ASSfSSMCNT, 

R:^c^u^t^ng students was the most significant problem encouiiterod 
during the project* The project staff determined thnt it would be 
essential that the clas^ not be perceiv(3;d by students as a "dummy \s 
class"? the staff did not wish to add any stigma for ^students with 
disadvantaged, academic histories* The class was not titled "Disad- 
vantage d" or presented to students as a disadvantaged clqss, but 
was called Industrial Orientation for Construction Technology, In 
at temp ting t^o avoid the stigma for students enrolling in th:e class, 
the project staff made it difficult to enroll an iidequate number of 
students when the'c^^s was first offered. It was necessary lo revir^o 
ou^ recruiting technique, causing the fielcJ test to be delayed for 
^ one term » " 

Initially, we used^'the counselor for the Construction, Technology 

Programnand the required Constructi^ Technology Program meeting 

(held prior to registration) to inform, students about the Industrial 

Orientation class. Many students were interested but did not wish 

to add five credits to the already subsLantial course load required 

for the program* With less than fif-teen students enrolled in Industrial 

Orientation, the project staff decided to postpone the field test 

and revise the recruiting methods* 

^ « 

The following terin*the field test was put I'nto operation. This tim^ 
the* stu<f^(its were informed, at LIm pre - rog i st rfit i on meeting required for 
all new^ sstuchints , that Industria I Orient at icfn was dcss Iqned to mako 
new students more succCGfsful in Uieir ConsLruction Technology classes, 
and was rfequired for all new students*" The students weYo alsj told . 
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that they had missed the firs* term (fall Term) oT a sequentifil 
program and the Program was providing them an abstract oT the Tir^t 
term's work. This meets the croncerns of many students who were 
apprehensive about entering the Program^ late j offering the plass 
Winter Term better met s"(: udent s' actua I needs- " 

The field test of the project durin'^ WinLer Term enrolled 20 studentsj 
18 students came to class* and 2 did not attend- • 

The first and second day of cl^ss was devoted to assessment of students' 
previous constructioo experience and basic skill levels. The projef^t 
staff developed a sel f ^assessraent qupstionnairej several Drafting 
assignment s do signed to-ass^5'S skills in writing, reading, and comprehertsion 
of oral and written instructions; and utilized the Wide Range Achievement 
^Test to determJnemath skill'levels* 
A profile was made for each student from test scores, subjective 
assessment o^ writing and comprehensioru,assignments-j and the students' 
• self-assessment* The project staff determined that the student needed 
a minimum of 10th grade math and reading, readily understandable 
writtjen work* ac curate comprehension oT directions, ^and ore year 
Construction experience to succeed in the p,rogram* 

A meeting was held with each individual student to discuss the . results 
of ■ the student^s profile* 5 students were^ excused from Industrial * 
Orientation based on their profile; ^ of these students c^nose to 
take severalvmodules oT the class Tor- 'addi t i ona 1 experience, Cach 
of the- other 13 students was required to take the Industrial Orientation 
^ class, and 'was referred to* additional resources (Math I* St6dy Skills, ^ 
GEO classes) where appropriate* Many of the students with low skill 
levels were eagei? to improve theiX" skills and enrolled in classes which 



met^their needs. Two students maintained less enthusiastic attitudes 
and required frequent feedback and counsel to complete their required 
coursework during the tern^ 

The instructor of the Industrial Environments module was responsible 
for meeting with each student to discuss the assessment profiles* 
""During this initial meeting, each student was encouraged to come to 
the instructor for whatever assistance the student might need during 
an^_/af^ter Winter term* The instructor al'so was able* to help the students 
incorporate their assessment profile with- their Cognitive Style Map 
during the Industrial Environments module, and to help students with 
their assignments in^ other modules* This required, however, that 

instructor'sjattendance and participation -in all of the othar modules* 

^Thi^ instructor was thp primary contact for students, 'gave the class ,^ 

« ■ 

a continuity it might not have had with four instructors, and was 
r^sportsible for early^ identification and resolution of student 
problem^. ' ■ 



CONCLUSIONS AND SUMMARY 

It became apparent during the project ttiat the most' critical element 
was the commitment of time and effort by the project staff* One 
person can prepare and summarize the research, but all staff^ members 

must be involved *in the design, scheduling, and implementation of^ 

' ? ■ ' ■ 

the project; without staff involvement there can be interruptions in 

V 

the continuity of the curriculum, diffusion of instruct ionfil philosophy, 
and difficulties with scheduling of materials and activities* 

.The staff also determined that written instMc^tional materials^ were ■ 

essential for student learning* To insure that t^he materials used for 

the project class were specifically targeted to the jcurriculum designed 

for this class and to the 3kill level of the"" students, a textbook was 

written for the class. This also minimized the expense for students 

* ** 

by .requiring thefp to ^purchase only one book instead of a standard text 
for each module* If time and funding had allowed, we could have 

improved the access ibility to instructional materials for students 
with vision impairment, dyslexia, or severe def^Tciencies in reading 
skills by makipg audio tapes of the text where possible* 

■ ■ ■ ■■ " . • ■ • , ■ .■ ■ 

The field test reaffirmed our decision to prevent the class from 
garnerinig the stigma of Disadvantaged, remedial or "the dummies class." 
The class earned the reputation "wi th ' students as a helpful addition to' 
the Construction Program- 'Several students who were excused from the 

class f after assessment de.termined that they were not disadvantaged, 
chose to attend "class; other students who entered the Program during 
earlier terms expressed regret that it had not been offered for them* 

Evaluations by students, s'taff, and the Program administrator have 
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prompted serious^ consider-ation of scheduling Industrial Orientation" , 
for Construction Technology students again during Winter Term, 1981. 

* i ■ r 

In summary,^ the Industrial Orientation class designed for this project, 
is an interdisciplinary combination of basic skills, vocational -skills, 
and work environment skills* The interdisciplinary focus requij^es 
the coordinated efforts of all instructional st;aff to insure continuity 
a ndfii clarity^ f or students, and to alleviate scheduling difficulties* 

The instructional philosophy o^f the class gives priority to student 
needs , acknowledges the diversity of learning styles, devotes attention 
to maximizing students' strengths while improving un^er-developed 
skills, "and encourages individual responsibil,ity for students* 

The curriculum content* of each module teaches basic skills as vocation- 
ally related assignments while teaching students basit v^o cation a 1 
skills in Drafting, Blueprint Reading, Construction, and Industrial 
Environments* ^ - ^. 

The class is designed to provide a no-fail environment With maximum 
postive feedbacJ< for students. 

Because the class was in modular form with four inst ructor £> , it was 
necessary to have a primaty instructor who was respon^sible for * 

coordinating the class* This instructor was also tl^e person who was 

* * » ■ 

responsible for appraising student progress, problem resolution, and 
jnaintaining student contact. 

Adaptation of this class to other vocational programs would require: 
1* Identification of basic vacationai skills necessary for 
success in^ the regular program. For example; a welding 
program might require blueprint reading, basic metallurgy, 
and^ introductory ar'c and gas welding theory and practice,- 



•2* Assessment of the -basic ;s!<ill"S 'necessary for success in^ 

the .vocational pfogrim, - ^ ^ * 

3* Incorporation of basic skills training int / the vocational 

/ ^ ' - ^ 

/ * curriculum . - . * • 

4* Staff training to develop expertise in Cognitive- Style 

Mapping and understanding of, the effiect of differences iq 

^ * i 

learning stylea on s tudent ^progress . 

5+ Developing "written materials, and assignments that meet the % 

" \ " * 

, instructional goals of the'Class, * ^ - 

6,^ Staff commitment and coordinated efforts* 
." • • 

The Project director will provide assistance in developing ^ similiar 
ctass at other institution^ if requested*- Copieo gf the textbook are 
av^ailabl^ for 'the coat of printing f^om:. 

Special Training Programs " . 
■ " ^ Lane. Community College . - , 

4000 East 30th Avenu^ , = * " 

'^Eugene, Oregop 97405" , ^ ■ 



« • 
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PROJECT FOLLOW-UP 

The Construction Technology Program ■ t L£ine Community College ii^ 
positively considering scheduling Industrial Orientation for Construc- 
tion students 'Winter Term, 19fl0* 

The textbook written for the class has been used as a resource by 

the Pre-apprenticeshi(j Program at the College as they develop a 
curriculum and materials specific to their needs^ 

The class has £tlso gained the attention of a group of employers who 

are interested in scheduling a Shop Fabrication class to trpin employees 

■ ■ 

If this class is scheduled, an Industrial Orientation that includes 

Welding, Blueprint Reading, Machine Shop and Industrial Environments 
may be used to provide students with good basic skills before* 
vocational training for Shop^ Faorication is begun* 

Much of the design §nd implementation of Industrial Orientation for 
Construction Technology has been incorporated into the regular Indus-^ 
trail Orientation P.rogram modules. The regular Program continues to 
provide career exploration an » exposure to the technical/indui:trial 
trades for women and men, but increased attention to providing 

substantial skills training has been incorporated into the Projgr?m 
design, . ' , , 
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PROJECT EVALUATION 



ue s 



This evaluation, Wratten by a third party, is based on the material 
requested for the final report. Consequently, the program has been 
evaluated based on program goals, a summation of the significqnce of 
pr^^ject outcomes resolving the needs of Disadvantaged students, 
reducing sex bias and .stereotyping, and improving teaching techniq 

EVALUATION OF >R0JECT GOALS 

Goal 1. To identify and document the basic skills necessary to 

complete a vocational training program and to obtain entry 
level employment. 
Both the employer skill survey ^nd the discussion With the 
Construction Technology sta^^f identified the basic skilTs 
required to succeed in a vocational, training program'and to 
meet employer requirements for employment , This design 
methodology is an effective functional approach in program 
research and design. " 

Goal 2. To teach and reinforce the basic skills necessary ^f or employ-- 
ment in a structure designed to minim ize failure* 
To minimize failure, a Pass/No. Pass grading system was employed 
instructors focused on the students ' strengths and provided 

extensive positive motivatiun and feedback. The positive ^ 
* approach to students appears to bp an effective means of 

^ teaching and reinf orcing^basic* skills. 
Goal 3. To provide hands-on projects which reinforce text and lecture 
materials^ measure individua.1 progress ^ and invites positive 
feedback for atudents. 

This goal was achieved by designing hands-on projects that 
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incorporated basic skills* Th'^e thrust of the program tied * 

> 

positive feedback to the student for his or her achievement 
in class assignments and hands- "> projects. The use of basic 
skills and hands-on projects combined with positive reinforce- 
ment was an effective means of achieving this goal* 

Goal 4* To allow students to begin learning basic skil#e at their 
own level . 

The use of assessment testing and individual confbrftnces 
were used to de tarmine basic skill require mo nts* Some students 
were assigned to the regular program because of this testing* 
Other students were counseled into various^ basic skills classes 
in addition to the regular program, This process to develop 

■individual strategies for skill improvement was an effective 
"means of achieving individually tailored basic skill learning 
1 that neither required the student to repeat unnecessary 

i 

classes nor miss essential learning experiences* It also 
I utilized e)ti sting College resources as well as the project 
0 * experience - * 

Goal 5-1 To expand and reinforce understanding of the world of work- 

I The us.e of the Industrial Environments module and reinforcement 
! by vocgtionsl instructors * provided an overview of the 
^ . . tequireme^nts of the world of work- * The goal^ through these 

' two educational approaches was adequately reached* The closure 
of the College, because of ice and snow? for two days during 
the Industrial Environments module prevented full implementation 
of th© work environments curriculum; this makes it difficult 
; to evaluate the implementation and impact of the total curriculum 
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Go'al -6, To facilitate student progress in the regular vocational 
^ " program. ^ ■ * ^ 

\ 

The use* of the modules in Drafting, Blueprint Reading, and ^ 
Construction facilitated rapid acquisition of the skills ^ 
necessary to succe-ed in the regular Construction program - 
In addition, the fact that the students were identified as 
Disadvantaged made instructors more aware of their individual 
differences and needs. Also, the availability cf the Industrial 
Environments instructor for individual assistance and counsel 
. with students provided support and problem resolution for 
students* 

Gt>al 7* To document procedures used to develop and implement the 

*> 

project. 

This report, as an entity, documents the procedures used to 
' develop and implement the project. 

The Skills Training Program for Disadvantaged Vocational Students 
clearly demonstrated that positive instruction and reinforcement of 
Student strengths results in increasecf learning. and skill building. 
Perhaps the most significant result in thi^s project was the high deqree 
of success these students had in their re^qular Construction Technology 
classes. Clearly, the early identification, low student to teacher 
ratio, positive instruction and reinforcement, and relevant hands-on 

It 

instruction greatly enhanced the potential for success. The attached 
student follow-up demonstrates this observation. 

The project demonstrates that regular vocational programs can be 
imprqvejd by developing introductory and/or basic skills that insure 
■increased awareness and appropriate attention for Disadvantaged students 

31 
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Conversely, placement of DisaHvantaoed students in a regular vocational 
program wi^thout adequate instructional support increases the potential 
for the failure of those students. 

The regular Industrial Orientntion Program was designed* in its original 
format, as a non-traditional educational exploration for women and 

men. The College's design of this project to meet the needs of students 
in the Construction Technology Program again demonstrates that both 
women and men needing basic skills training can succeed in rngular 
vocational programs . 

The Industrial Orientation textbook has made a significaht" contribution to 
non-traditional and Disadvantaged industrial training programs. Minor 
revisions to this textbook can result in important educational applications 
for a variety of introductory industrial pi>o grams . The textbook has 
been disseminated upon request throughout the United States. " * 



32 



STUDENT EVALUATION SUMMARV 

Students evalulated each module of Industrial Orientation for 
Construction Technology using the formincluded in the Appendix. 
The average student rating for each* module" (scale: 1, not worth my 
time, to 10, Worth my time, good)- was; 



MODULE 



DRAFTING 



BLUEPRINT READING 



CONSTRUCTION 



RATING COMMENTS 

8 Excellent teacher 

Liked le£»rnir?n why 

accuracy is nbcessary * 
Liked learning to use the 

tools In real projects* 

■Liked learning read skills* 
• 

6 Liked learning to buili- 

models ' 
Learning ^symbols is boring* 
Learning^to read blue- 
prints was useful* 

8 Visiting sites taught me 

a lot about construction _ . 

methods* 
Hands-an -work was best* 
Blueprints make more sense 

aftei^ we worked on the 

house • 

9 Learning what employers 

expec t^^SThd^^i^hat I can do 

to get a jootvas use f ul ) *■ 
Cognitive Mapping was 

extremely beneficial. 
' ■ ' Learning about unions and 

• apprenticeship while^ we [ 

worked with journeymen. 



Student evaluations of the benefits of the cla^s for the Individual 
stude'nt ranged from: "I wish other classes taught us how to do things' 
and/why we should," and **It was easy to learn here**', to "I don't want 
to be here (in school) but-I don't have anything else to do*" . v 
-Most students felt that the class .was valuable, but wished It was 
■longer and covered more material* 
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STUDENT FOLLOW-UP . "\ 



The class enrolled 22 students, 15 men and 7 women. 4 of the men 
withdrew school before "attending any, classes* The completion 

and follow-up statistics for the. 11 raen and 7'wonien who attentied the 
project cla^'ss §tre: - . ' ^ 







MCN 


COMPLETED INDUSTRIAL ORIErtTATI ON - 


6* 


10** 


COMPLETED OTHER CLASSES 


. 6- 


10 


ENROLLED IN CONSTRUCTION SPRING TERM 


3 . 


9 


ENROLLED IN OTHER VOCATIONAL PROGI^AM SPRING TERM 


2 


0 


ENTERED WORKFORCE SPRING TERM 


1' ' 


1 


NO FOLLOW-UP INFORMATION " ' . . 


1*** 


1** 



* The woman student whO:*did not complete classes left school for 
employment * : . - 

We havJS no information aboUt th& male student who did not complete 
classes- His parents said he has a history of disappearing for mo'nths ' 
^at a time* Th^y had not heard from him'and did not krujw why he had leTt 

*** The student^s training* contract was terminat ed by the CETA program* 

The project staff has maintained contact with many of the students* 
Some are continuing to take vocational training at tioe College, a few 
are consddeuirtg relocating in search of ^j-jbs, a few are discouraged 
with the lack of jobs during the recession and are considering leskving 
the construction field* 

i 

f ■ ■ 
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SKILLS 'training FOR DI SADVANTAGED " STUDENTS 



APPENDIX, 

Exajnples class assign'ments 

Cognitive Mapping Viorkplan 
■ * Textbook section 

Student evaluation form 
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Drafting Assignment 
Foundation sections 
Lettering and Spelling 
Addition and subtraction 
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BLUEPRINT- READING MATH ASSIGNMENTS 
(EXAMPLES) 



1* How much shcetrock would you need to order to finish the kitcben? * 

Sheetrock can b^ordered in dimensions* 

Height ■ ' 



Perimeter 



Doors How many? 



Windows How many? 

Square footage t: Height x Perimeter - Doors and ( + ) Windows 

Sheetrock needed square footage 7 square footage of 1 unit sheetrock. 

Draw ar. plan of how you would place sheetrock on the wal-ls to 
minimize waste * 

2* You need to'order the mouldings for the doors and windows* How 
much mou^lding do you need (in linear feet)? ^ 

' Number of doors Moulding required 

Number of windows (each size) . Moulding required 

Moulding required^; 

^ *^ , Moulding required 

- ( : * - 

^ Moulding required 

Total ^ 



Remember: moulding is needed on all four dimensions of a window 

I* ^ 
but only on three dimensions of a door* 

How much laminate do you need to cover the counter tops in the 
kitchen? 

Kitchen (each counter) 

Lftngth Width Backsplash Total 

Length_ Width Baoksplash Total 

Total 



ij *Each student is proVided with blueprints of a three bedroom house* 



LANE COMMUNITY COLLEGE " COMMUNITY EDUCATION DIVISION 

SPECIAL TRAINING PROGRAMS 
" Industrial Orientation 



Who Would Yoti Hire? ^ 

Directions r Decide what qu£:lities-you want an employee -to have* Decide 
whidh one of the applicants to hire* Give* the reasons for your decision* 

___ ^ 

You own a smll con^ruction company that you began two years ago* The 
l^usines^ is doing. fairly-^ell, but it 'is still a struggle and most of 
your income must be put back i^to it* 'One of ycur employees just quit 
and you are^very short handed. You nead to hire anpther permanent 
worker to fill out' your crew* 

Your applicants arei ^ * 

Sam / one of your current employees says his brother is looking for a 
job. The brother is 19, has had one year of construction classes in 
higli sQhool/ and worked as a lal>orer for, one summer* Sam is one of your 
best workers* j ■ , 

A man with 20' years of experience* He has never stayed with 06cie employer 
for more *than three months^ but he knows framing/ concrete finishing, 
Proofing/ painting^ and dry wall taping* 

A womar\ graduate of a two-year construction program- with excellent 
references from her instructors and past en^loyers* Her supervised 
field experience employers report said that she was an excellent worker 
but that she caused prolplems. since the other employees wasted time 
testingr the green horn* . * " 

A 40-year-old. ex-minister who wants to change careers* He has had 
extensive woodworking experience^ does fine cabinet making as a hobby* _ 
He helped to build a house 10 years ago with his father-in-law* 

A man with four years framing experience. t The grapevine says he comes 
in on weekends to steal building materials from the sites he works on, 
but no one has filed charges* 

A black man/ recently moved from the East coasts with 17 years of solid 
construction experiences. His initial training was with the Navy Seabee's* 

An experienced 40-year-old man who has owned his own construction company 
for 15 years \;ith 7 years of construction experience before he began his 
own business* Recently filed bankruptcy* His firm had a reputation for . 
cutting earners and shoddy building practices* 

A former employee you fired for not coming to work on time and for 
frequent absences* He did good work when he was there, but he put you^ 
in a bind many times* He says he needs a job and he learned his lesson* 

1/14/80 
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COGNITIVE MAPPING WORKPIAN . NAME 



Each o£ u6 may need to, develop strategies to make the best use o£ our preferred' 
learning, styles and to ^ope with instri?ctors or class materials that are *" 
different than" our preterentfe, ^ 

1. SPOKEN LANGUAGE 

Majors: Remember what they liear. Courses: Effective Learning, Reading* 
Minors; May need oral listening skills; ask^ instructors if tapes are 
available. Courses: Effective Learning, Listening. 
Negligibles: Need to Improve listening skills. Courses: Listening*; 
Effective Learning, Vocabulary. 

2. SPOKEN NON-^JORD SYMBOl^S 

Majors: bfay need to improve vocabulary, reading:* Courses: Reading, 
Effective Learning, Listening. 

Minors; Ask for written materials, charts, diagrams, cake caveiiil notes. 
Courses; Math, Effective Learning, Listening. 

Negligibles: Improve listening skills, use ^vnritten materials, notes?. 
Courses; Same as Minors. " , ^ 

3. WRITTEN. WORDS ^ , " " , 

Majors; May need listening skills, ask^for written materials. Courses; 
Listening, Math. 

Minors: Strengthen reading skills. Courses: Reading Skills, Effective' 
Learning, Use of the Library. 

Negligibles: Need to improve reading skills. Courses: Sa^e as Minors; 

i,f skill level is low may also need Vocabulary Improvement, Read, Write 
, and Spell. 

4. VISUAL NON^^ORD SYMBOLS 

Majors; Ask for charts, maps, diagrams. 'May need reading or listening 
skil lS ~ ^ i 

Minors: Need to learn to use charts, diagrams, numbers. Courses: Math, 
Effective Le'arniT^. 
Negligibles: Same as Minors. . 

5. SOUND PERCEPTION 

Majors; Distracted by sounds; need to select .environment carefully. 

Courses: Effective Learning, Coping Skills, Assertiveness. 

Minors; May need to be more aware of sounds, particularly for job safety. 

Courses: Listening, Safety. 

Negligibles; Same es Minors. 

6. SMELL PERCEPTION 

Majors; Distracted by odors; need to select environment carefully. 
Qourses! Coping Skills, Assertiveness Training. 

Minors; Not aware of odors in environment; n^ed^ care around machinery, 
i.e., **hot smell.** Ask if this may cause problems on the job. 
Negligibles; Same as Minors. ^ 

7. TASTE PERCEPTION 

Majors; 'Chewing gum, food, coffee, cigarettes may help concentration, may 
need to work within class or work restrictiojis. Courses; Coping Skills, 
Effective Learning* — 
Minors; May ndt-'do well as a wine taster, chef. 
Negligibles; Same as Minors. ^ " * 



8.* TOUCH PERCEPTION " ■ ^ , ^* 

Majors: May feel" stress If work area Is stldky\ not clean, uneven. May , 
* be sensitive to heat, pain. \Conslder v?hen choosing 'career and job lioca" 

tlon* ^ t " ^ ■ ^ 

y Minors: May^ annoy*other" If you clutter work area. Courses: Human 
Relations, Interpersonal ^oininunlcatlons . ^ 
^ Negliglbles: May lack senstTlvlty to heat, pain. Work atea too 

clutterf"^* Courses: Time Management, Human Relations^ 

9., ^ SIGHT PERCEPTION 

Majors: Visual distractions hinder concentration^ Select work and stu^y 
areas. Courses: Effective Learning, Coping Skills* ' \ 

Minors: May be able to work In any environment. . \ 

Negliglbles: Need' awareness of visual clues for safety around-machlnes* 
May tend to wear clothes that distract others- Courses: Fuman Relations, 

10, SYNTHESIZING ^ ^ . , 
Majors: ■ Boredom with too llt^tle challenge* .Select cate^^et c^^refvUy* 
Minors: Find dexterity requlic^%ments difficult. Uork*oD coordination^ 
Break down physical tasks* Courses: Physical Education. 
Negliglbles: Need methods to deal with complex physical tasks* Courses: 
Physical Conditioning, Effective Learning* 

11. FEELINGS SENSITIVITY . " 

Majors: Problems with assertlveness* Put other's before self. Need to ■ 
learn coping techniques. Courses: Assertlveness Training, Coping Skills* 
Minors: Hay hurt other's feelings* Learn^to read visual and verbal^ 
clues*^ Courses: Human Relations* 

Negliglbles: Not aware of others, difficulty getting along with others*. 
Courses: Interpersonal Communications, Human delations* " 

1?. AESTHETICS " ^ 

Majors: Distracted by cluttered or" sterile environments* Watch 'environ- 
mental settings* Courses: Coping SKllls, ' Interpersonal Communications* 
Minors: Need to watch self around majors: Work on orderliness*" Cobrses: 
Human RelationsT, Basic Design, 

Negliglbles: Same as Minors, but awareness is less and P 'oblems may be 
more pronounced, 

13* ETHICAL COMMITMENTS 

Majors: Feel stress l^hen crossing own values. May fight' over minor 
points* Courses: Human" Relations , Coping Skills,^ Interpersonal Coi^muni-' 
cations* ' ' ^" ' - ^ 

Minors: Become aware of ethical issue;; In career choice* ' 
^ '^.Negllgl|>les : May not be aware of ethics standards and .oblij^atlons « 
Courses: Human Relations* . 

U* SOCIAL ROLES - 

^ Majors: Understand and can use social expectations. May be manipulative. 
Col^rses: Sales, Public Relations* 

Minors: Less conforming to social roles^ Courses: Job Hunting Skills, 
Interpersonal Communications, Human Relations. 

Negliglbles: Not flexible in social situations, social stress, unaware of 
^ social roles* Courses: Human Relations, Interpersonal Coramurication* 
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15, BODY/FACUL EXPRESSION 

Majors: Can't talk. without their hands, expreiJslve speaker* 
.^^nors: ^Not animated speaker^, lack enthusiastic speak ig abilities* 
. Coursee.* Speech, Interpersonal Communications* 
NegUglbles: Not animated ^ po&r public speaking abilities* Courses: 
Speech Fundamentals, Htiman Relations ^ Interperson^T Communications* 

16t IMITATION 

Major: Doing process correctly more important than product*^ Not an 
Independent learner* -Courcies: Effective Learnii^, Use of Library, 
Reading Skills, Math. 

Minors: ^ Needs less demonstratli^ , may be more Independent learner* 
Product may be more important than process* 

Negligible^: Need to learn how to use demonstrations In learnli^* May be 
too product oriented f may be nonconformity, develop skills in usliy 
demonstrations. 



17* JUDGE PHYSICAL DIFFERENCE 

Majors: May work better with people than thirds, products* 
Ulnop: Difficulty with judgii^ others need for distance* Courses: 
Hum&h ^la^ions> Interpersonal Communications, Assertiveness Trainii^* 
Nigligibl ti Difficulty in social situations, unaware of distancing 
factors* Courses: Human Relations, Communications Skills, Assertivenest 
Training* 

18* JSLE^Otf LEDGE 

Majors: No apparent difficulties noted* Can rely on self-knowledge of 
skills* ^ I < 

Minora: May overextend ^biXities* energy, time, m^y have difficulty 
setting limits, recognizing personal limitations* Courses: Tl^ Manage*, 
ment. Assert iveness Training, Humaa Relations*^ 

Negl55;ibles: Same as Minors* Courses recommend4d for Minors; may need 
^ individual counseling* / 

19< IDj^ COMMTJNICATION 

HaWvsi Influenced others* 

MiTOrs: Not as influential* Difficulty pu^4:ing acroos ideas* Courses: 
AsWertiveness TtaininR, Interpersonal Communications, Human Relations* 
l^egligibles: Difficulty dealin<.; with othei^s, putting across ideag^ 
Courses: Communication Skills, Human Relations, Interpersonal Communica* 
tions* ^ 

20* TIME ISSUE J 

Majors: Stress over time issues* Cour^ses: Time Management, Coping 

Skills* . / 
* Minors: Freqtiently late, poor sense 6f tim^« Courses: Time Management* , 

Negligibles: Always late, poor sense of time* Courses: Time Management, 

Counseling^^ / 

21< F£GR INFLUENCE 

Majors: May have difficulty with Aientor system,' family'or individual 
style instructors* Courses: (Human Relations, Interpersonal Communica^ 
tions* ^ 

Minors: Hay experience difficulty working with peer group, co-vo^kers* 
Courses: Human Relations* 

Negligibles: Tend to isolate self from co-workors, peers* Courses: 
Human Relations* 
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22. FAMILY INFLUENCE 

v^Jorsr May have difficulty when sr^arate^ ftom family or with peer or 
Individual style Instructors. Courses: Coping Skills., Kuman Relations , 
Interpersonal Ccnninunlcatlois . 

Minors: Tend to seek out people other than family. 

Negllglbles: No close fantlly Influence. Counseling If this causes 

difficulties. , 

23. INDIVIDUAL INFLUENCE 

Majors: Make decisions, work on Individual basis. Seeks Information not 
advice. May need awareness of support systems. 

Minors: Needs othere for support system. May have difficulty with peer 
or' family sty^e Instructors. 

Negllglbles: May be Influenced by only one group. Needs more diversifi- 
cation of support system. Relocation may b«) a 'problem. Courses: Kuman 
Relations, Coping Skills. 

24. RULES 

Majors: ^Stress when rules; regulations, policies are not clear. Courses: 

Interpersonal Co!&munlcatlons , Kuman Relations, Coping Skills. 
Mlnorsi Tend to make decisions elower'than majors. Develop skill In ' 
coping with rules and policies. Courses: Kuman Relations. 
Negllglbles: Slow to make decisions, difficulty adhering to rules, 
policy. Courses: Kuman Relations, Job Skills, Counseling. 

25. DIFFERENCE REASONItG 

Majors: May have difficulty seeing likenesses. 

Minors: Difficulty finding differences. Courses: Effective Learning. 
Negllglbles: Difficulty Identifying differences.' Courses: Thinking 
Skills. 

26. REUTIONSKIP REASONING 

Majors: May have difficulty looking at Ideas, relationships from whole 
picture. Courses: Effective Learning, Thinking Skills. 
Minors: May look at differences Instead of likenesses. Don^t generalize. 
Looks at specifics.' Courses: Thinking Skills. 

Negllglbles: r'fflculty understanding general rules. Courses: Thinking 
Skills. 

27/ APPRAISAL REASONING 

Majors: Cover new material slowly. In detail. Always questioning. 
Courses: Human Relations, Effective Learning. 

Minors: May tend to make^hasty decisions without good reasoning. 
Courses: Thinking Skills, Effective Learnli>g. 

Negllglbles: Hasty decisions without much reasoning. May be poor at 
questioning. Courses: Thinking Skills, Effective LQ;^rnlng. 

28. LOGICAL REASONING 

Majors: Difficulty evaluating general premises. Courses: Thinking 
Skills. 

Minors I Do not rely on logical arguments, geometric proofs. 
Negllglbles: Have (difficulty with logical evaluation of steps. Courses: 
Thinking Skills. 
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INTRODUCTION 

The Electronics module will introduce the electrical concepts and terminology that 
are the basic foundation for both electronics and electricians occupations. Our 
class projects will give you practice using electronic components and equipment, 
making simple electrical repairs, making a circuit tester, and doing household 
wiring « 

RELATED JOBS 

APPLIANCE-REFRIGERATION TECHHICIAN 
COMMUitlCATIOSS ENGINEERING TECHNICIANS 

ELECTRONICS ASSEMBLERS 

ELECTRONICS TECHNICIANS 
ELECTRONICS ENGINEERING TECHNICIANS 

- ELECTRICAL ENGINEERS 

ELECTRIC MOTOR WINDERS 

ELECTRICIANS 
construction 
inside 
maintenance 
manufacturing plant 
railroad 

i 

TELEVISION-CABLE UNEPERSON 
UTILITY ELECTRICAL WORKER 
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Severe Burns 
Breathttig Stops 



DEATif 



-£]Ctrem6 Breathing 
-OKficames 

-Breathing Upset 
'Labored 



**Sev«re Sbock 

Muacular F&ralysls 
CfiBnct Let Co 

Painftil 



Mild Sensation 



Threfthold of Seiwatlon 



Physiological Effects of 
Electric Currents 



Electricity Kilts. 
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Reprint from 
SAFER ORSCON 



Tlie Fatal Current 



String M U may seem, most 'Atat cletrtdc shocks ' htpp#n to people 
should knttw better. Httt are li'^ntr eirctro*mHled facts thtt should mmk^ 
think iwKb betorc tnkihft tnat la&t chanct; 

It*a th^ Cur^Fni Thai Kill* 

t)ff1i3na U would ioem that m <ihitrk of 10,000 vMxs would more deadly 
thnn 100 vtats. But this ts not m( ImltvithulN havt* bvcn electrocuted by ftpnhances 
tismK untiimf/ house nurenli^ **( iw vtAis ond hr Hretrkal aptwratus in Indtatry 
uittuti liiftc ax it viilts illn-ti rurft^uL Tin* r<<aJ inuuurc of n xhcnk's Inimiltr 
Ut*s III tiu in'Hjni iif rtirrrn* LiiH|irrt*!() f(im*<l thruugh tht* budy'. atnl not thr 
voltaKcL A; V elcetnual tii<^viuc us*i<\ on a house mivintt circuit can* uiid'r certain 
eundittoru, iransmit a fatal ^rrent. 

While ammint <tt current over 10 milhamp^ (0.01 amp) h capable of 
prodii^ihi! tininfUl tii severe shock* currents betweon 100 and 100 ma (O.t to 0^ 
amDi an* absolutely tcthab There ts no knuwn medlcftl procedure that* will 
revive vtetlm. 

Curfi*nt»c above 100 milllamPif (01 amp)* while tsroduclnf sefVero bums and 
uiiC4)itN<>(ju)jie:c:(* du nut ujtuftHy c^usq death if the victim is Hiven immcdtitt 
attfiituin. ItesuscitaUon* eonsi^UnK uf artificial respiration, will usually tcvive 
the victim* 

From a practical viewpoint, after a person is knocked out by an electric 
shock it ts impotipble to tell how much cucrent Pt^md through- the vltjU orfliftt 
of his body. Artificial respirmUon must be applied ' Immcdfatciiy if bmth nf has 
stopped. 

rht Phialotocfeat crfeeta of Electric 9h«^ 

The chart on this i^age showa the physiolo^eal effects of varfoiu cumnt 
densities Note that voltage Is not a coitslderatioA; AlthoucH It ukes a voltage 
to make the current flow* the amount of shock^rrent will varyi depcndlnf on 
the body resistance between the polnla of contact 

As shown in ttie (hart, shock is relatively more severe u the current rtses* 
At values as iow as 20 milllamps* breathing become* t«boi«d> finally ceutng 
completely even at values below 75 mlUiampt* 

As the current approaches 100 mililampa. ventricular fIbfUtation of the neart 
oeeur»— an uncoordinated twitching of the walls of the heart's ventrides. .Tbere^ 
no worldly help for the victim. / 

Above lOO mliliamPS* muscular contractions are so severe that the lie^ 
* forcibly clamped during the shock* This clamPinff protects the heart from 
into ventricular fibriUatiun, and the victim's chances for survival are fCeod. 

Oaager^Low Voltagel > ' 

It is common knowledge that the vlcUms of high*voi{age shock usualir resiKMd 
to artificial respiration more readily than the victims of 4ow*voltage shfhsiu The 
reason mav be the merciful clamping of the hearty owing to the hlBh etirreni 
densities assodaiecl with high volUgcs. However* lest these deUtls he misin* 
terpreted, the only reasonable conclusion that can be drawn Is that 75 yolU are 
just «s lethal u 750 volts. 

The actual resiatnnce of the body varies depending upon the points of contact 
and the skin conf*<*ion {moist or dry). Between the can, for example, the IntcTi^ 
resisUnce (lets than skin resistance) is only 100 ohms, while from hand to foot 
it*s closer to 500 ohms. The skin resisUnce may vary f*om 1000 ohms for wet 
skin to over 500,000 ohms for dry skin. 

When working anmnd electrical equipment* move slowly* Make lure your 
feet are firmly placed for good balance. Don*t lunge after fallMig tools* KlU all 
power and ground alt hlgh'voltage points before touching wiring Make igr« 
that power cannot be accidentJ^lly restored. Do not work on ungrounded equt*>ment. 

Don't examine live equipment wh^n mentally or physically fatigued. Keep 
one hand in pocket while Investigating live electrical ectuipment Above all, do 
not touch electrical equipment wliile standing on mctai floors* damP concrete 
or other we'll* grounded surfaces. Di> aot handle electrical equipment while wearing 
damp clntlilng {particularly wet shoes} or tvhilc skin surfaces are dtmp* 

Do not work alOne* Remember th^ more you know about electrlciU equipment^ 
the more heedless you*re apt to become. Don*t take unnecessary risks. ^ 

What To Do for Vletima 

Cut Voltage and/or remove victim from contact as quickly as possible-^ut 
wilhnut ("hdangcring your awn safety. Use a length of dry wood* rope, btaiiket. 
He* to pry or puil the victim loose. Don't waste ^Mn time Ivoklng for the 
n-twer 5wlt(*h* The rctsistancc^ **t iht victim's conact decreases with Ume. The 
f;»i;»l lOiP to lOO^maiPampere level may be reacht^d If acUon U delayed. 

If the vjctim la iint-nnscl^us ^nJ lias stopped breathjnjf, start artificial renpfmtloo 
at unee Do not stop renu^cliation until mtUleal autl)Ority pl^jtiounccs Ute vkt*m 
h^yoiid'hetp. It may take as long as *^lgtit houn to revive the patient. Ther* " ' 
hv no puLe and a cnhdition similar to rilfor mortis may be prc^tent; W ' 
these are the mani{esutl*in» of s'vjk and are not an Indication that the 
h4« «nAm**Mh*#4 *****mi«l (»rttua'» (ft Courtr^v ot ftuw Cwroli Cumpwv, tut., VliJ/Jla** 
nas Miectimoco* jtuty n»il Umvtrmv (»/ LW^mut /A/4rm«iioA Xrcrt«Mtr« JfutUiiA* 

2 gtAte Industrial Accident Coaaniaaion 
Accident Prevention Division 
Special Services Section 
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FACTS ON ELECTRICAL SHXK 



The resistance of the human body to electrical current depends on 
the skin condition and point of contact,* 



TYPES OF RESISTANCE 

Dry skin 

Wet skin 

Internal body 

Hand to foot 
Ear to ear 



RESISTANCE VALUES 

100,000 to 600,000 Ohms 
1 , 000 Ohms 

400 to 600 Ohms 
100 Ohms 



With 120 Volts and a skin resistance plus Internal -resistance totaling 
1200 Ohms , there would be l/lO amperes (100 milliamperes) of electrical 
current. Skin resistance gradually decreases during prolongetj^ contact. 

Causes no sensation 1 milliamperes 



SAFE 
CURRENT 
VALUES 



Sensation of shock but 
not felt,* person can let 
go since muscl^e c ont ro 1 
is not lost. 



1 to 8 milliamperes 



Painful shock, person can 8 to iSmilliamperes 

letgosincemusclecontrol 

isnotlost. 



UNSAFE 
CURRENT 



■Painful shock, muscle 
control lost in adjacent 
muscles^ cannot let go. 




to 


20 milliamperes 


Painful, severe muscle 


20 


to 


50 mil liampe res 


contractions, difficult 








b rea thing . 








VENTRICULAR^ FIBRILLATION 
Instant death witK no 
known remedy . 


100 


to 


200 milliamperes 



Severe burns, severe muscle 200 or more milliamperes 
contractions that cause 
muscles to clamp heart and 
stop it during the shock. 
This prevents ventricular 

fibrillation. ^ American Red Cr o ss f ig u re s 

Current is the killing factor In electrical shock. Voltage determines 
how much current will flow thtough a given resistance* Voltage as 
low as 25 volts c^n cause death; voltage over 1000 volts may not be 
as dangerous as a low voltage. 



OHE COHMUNm' COLLEGE INTRODUCTION TO ELECTRONICS. 

ELECTRONICS DEPARTMENT ^ (Exercise 1) 



NAJ1E 



ELECTRICAL SKOCK 
Place nearest correct answer in lefc margin : 

1* Hhlch one of the following Is regarded as the t^zZ damaging to life? 

1^ Voltage 3* Resistance 

2* Current Wattage 

2*^ Which of the following aaouncs of current Is the most dangerous co life* 

1* *001 Aiapa , 4* .35 Amps 

■ 2* *01 Amps 5^ .45 Amps ^ 

3* *15 Amps 

^3*& 4* The electrical resistance of the body depends upon 2^ answers* 

1* Points of contact 5* Age 

2* Skin condition (moist or dry)* 6. Health condition 

3* Weight 7* Time of day 

.4* Height 8* Season 

5* When working around electrical equipment 



1* make sure equipment Is grounded^ 4^ don't stand on sjetal o 
2* move slowly* concrete floors* 

3* maintain good balance* 5* None of above* 



^6* A typical resistance of dry skin is about* 



,6. All of above* 



1* 10 ohms ^. 10,000 ohms 

2* 100 ohms 5* 100,000 ohms 

3, 1,000 ohms 

A typical resistance of wet skin is about 
(Use answers In Question 6*) 

_8. A typical resistance (internal body) from ear-to-ear is about 
(use answers In Question 6*) 

9* One milllamper Is 



1* 1/10 of an amp (.1)* 4* l/lO,000 of an amp (*0001)* 

2* 1/100 of an amp (*01)* 5* 1/100^000 of an atnp C*0000l). 
3. 1/1,000 of an am? (*001)* 

10* What Is the meaning of the expression ''keep one hand In pocket while In* 
vestlgatlng live electrical equipment?" 
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LAHE COMMUNITY COU£G£ IHT^RODUCTXOK TO ELECTRONICS . . 

.riECTBOSICS DEPABTMENT (Exercise 2) 



HAHE 



IDENrmCATION OF PA^ 



Hundiex 


Kaate , 


Symbol 


■ 1 






2 






3 


- 










5 






6 


> 




7 . 






8 


• 




- 9 






10 


V * 




11 






12 






13 


- 




1^ 






15 




■ 


16 






17 






18 . 


1 

? * 




19 






20 







1 



COMMONLY USED 
ELECTRICITY AND ELECTRONIC DATA 




Ohms Lav 
Calculator 



TUBE. SYMBOLS. 



CIRCUIT FORMULAS 
SERIES PARALLEL - 



RESISTANCE -OHMS 



1 



« * 



CAPACITANCE-FAR-ADS 



^ C| Cj Ca ^ ^' 



INDUCTANCE-HENRYS 



I 



(-T «L,*(.2*(.3* ETC 



1. 1 Lj 



1 l-l 



DIODE 




TETRODE 




BEAM POWER 




TRIODE 




PENTODE 




PENTA6RID 

CONVTR. 
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INTEGRATED. QRCUiTS 



D (BOTTOM VIEWS) 

2 MODIFIED TO-5 

4 

, t 

10- PIN r MODIFIED TO-5 

5 

. I0^^"''^2 

I2^P(N ^ ^3 MODIFIED TO-5 



I 2 3 4 S 6 



14- PIN 



^» • * ■ • • • 



4 



DUAL 

inCine 



2 3 4 5 6 7 8 



Ifi^PlN S 

ri« 15 14 13 12 11 10 9 



DUAL 
INLfNE 



SOLID STATE 



1 

BIPOLAR TRANSISTORS 



8ASE 



FIELD ' EFFECT TRANSISTORS 
. . (FEn • . ■ . 



GATE 




DRAIN 



SOURCE 



GATE, 




DRAIN 



SOURCE 



N-CHANNEL P-CHANNEL 



®COLLECTO R COLLECTOR 
EMITTER vty- Emitter" 



PN.P 



N.PN, 



SCR 



CATHOOE, 
GAfe 




ANODE 



SEMI-CONDUCTOR DIODE 



JUNCTION on 

POINT CONTACT 



ZENER DIODI 



J^ANODE 
^*^ATH00e 

mooE 



TUNNEL 
DIODE 




CATHOOS 



er|c 



BESISTOa COLOR COPES AND USE OF THE OHMMETER 



Objective ; 

^ It To Acquire tkill in Identifying the value of resistors 
aerked vith tbe standard EIA color code* 

2, To acquln skill In the use of the ohsneter for resls* 
tance nessureaentSt 

Ectulpment end Supplies Heeded; 

Anj essortveat o£ ci:hm resistors Identified hy the EIA color code, 

I 

AA olntteter of either the Tolt-OhnrKLlllantteter (VOlO or the Vacuum 
Tube Voltaeter (VTVH) type* 

Preljalnary Inf oceatton: . 

The EX4 color coding system Is based cq the table beloir ufalcfa lists 
the ten cdlors used and- their ninber equivalents * TtfU should memor^ 
Ize these color^ninber equivalents * 



RESiS 


>TOR COLOR CODE 

Zno \ 

;:C>-*MULTIPLICR, ; 
.^^TOL£ft£NC£ 


'COLOR 




MULTI put fl 


TOL£RCNC£ 


HACK 


0 


1 




R£0 

ORANCt 


1 


10 




2 


100 




3 


1,000 




VtllOW 


4 


laooo 




CRttN 


S 


100,000 




8LUt 


6 


LOOaOOO^ 




VIOLET 


7 


lOtoootooo 




CRAY 


6 


foaooaooo 




WHiTt 




IOOOjO 00.000 




oolo 




0 i 


5 






0 01 


(0 


NO COLOR 




L 


ao 




Lab grcccdwe: A (atalstors) 

All ATtfll lead KXA coded resistors bear at least 3 color stands and 
»£7 bear a •llvor or gold band indicating the '*toleranca*% or ac- 
curacy of tba resistor* Many resistors also have a fifth band In- 
dicating that th^ meet certain military specifications » 



The resistor should first be turned so that the end bearing tlie color 
hands Is to one*s left; the redklstor*3 value in ohms is then read from 
left to rl^t as follows: 

The first band (nearest the end) indica^tes the first sli^nlf leant 
flgure^.the second band the second significant fi;;ure» while the 
third band tells how many zeros follov^these two digits. 

A following silver band indicates the resistor is Hh 1Q% of thc^aluc 
marked; a-gold band»,+ 5% of the value marked; ^and the lack of a 
silver or gold band indicates a tolerance of Hh 20% of the marked 
value* Note that the tolerance stripe does not enter into the cal- 
culation of the value of- the resistor. 



An example follows ; 



' R^d* Violet Silver 

/ / y 



Orange 



Reading from left t;o rlght^ the red band indicates' the first slgni- * 

Ticant number as 2; t^ violet bandj the second significant nupiber- 

as 7. ^e orange hano^ indicates the number of zeros that follow 
thh first ti^o lilgltSf in this case» three zeros. The value of the 
resistor is then 27^000 ohms plus or minus 10%» the tolerance In^ 
dlcated by the silver ^and. ^ ^ * 

Ahen resistors are less than 10 ohms* a modification of this B;^stem 
Is used. The third band is alwd^ silver or gold. Silver indicates 
the Cxrst 2 digits are to be multiplied by the factor .01» gold by 
0.1; for example* a resistor reads from left to right: brown* red* 
gold* sllver» This Indicates 4 value in ohms ojE 12 x il.l* or 1.2 
ohms + 10%. ^ / ^ ^ ^ 

Wattage of a resistor is not directly related to its value in ohms but 
rather to the type of material it is constructed of and to its plQrsl- 
cal,slze which affects its ability to Radiate heat. 
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Lab Frocedtire: & (Resistors) 

List tbm valuM of the foXloiilng realfltora ; 
It 

It telloi^vlolet-blAckrgllife r 

2t bluft*sr«y-black^gold 

3* »d-r«d-bromi-f liver 

4. 7«llcv^vlolet-browa ' 

5t brovn-black^ed-gold . 



6 i br<»ni*gray**red 
7i red-^red-rftd-^gold 
"St yellov^-yeilcw-orange 
9i» brown-blaclC'*yeXlow 
,10 . bxmoi-black'grefin-sllvex 



Color-code the foXlowiag rwlstora : 

1. 56 obu + 10% 

2» 240 ohM + 20% 

3» 2,700 obas + 5% - 

4 . 39,000 ohBS + 20% '_ 

5» 120,000 oluu + 10% 

6. 240,000 obma + 51 ] 

7 . 300,000 otuM i 10% 

8. 510,000 obM + 20% 

^■9* U2 negohaa +J% 

lOt 2*0 twgobns + 10% 
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Lab Procedure: C (Resistors) 



I. Obtain « set o£ 10 realstora £rm:your Instrt^ctor. 



II. 



Heasure each resistor carefully with an obmneter and record the color code* 
indicated value* and measured value in the table below. 



1. 

2. 
■3. 

4. 

5. 

6. 

7. 
■8. 

9. 
10; 



Color code 



Indicated 
Value 



Measured 
Value 



^4 



& 




WIRE SIZE 



t4 

it 



1 Light 



1 



Service 



TYPE AND USE 



Heavy 
^ Service 



Service 



> Entry 



ERLC 



WIRE JOINING METHOD 



3"- 



Gut Insulation 




6 to 8 twists 



Solder ar.. tape 



TWO-WIRE JOINING 



Cut back Insulation 
Cut wires in half - 



Strip 1" insulation 




Twist and tape. 
SPLICING OORD WIRES 



(ZZZZJ 



Used for lamps ^ 
appliances , etc 
Available .In 
light or heavy. 

EXTENSION AND APPLIANCE CORDS 



ROMEX 



ilesls tan t to 
water & corrosion 
Use underground , 
above o r Inside , 

\ 




ARMORED 
CABLE 



Copper wire * Use 
with steel junc- 
tion £ind switch 
box . Us.e only In- 
doors In dry 
location . 



PLUGS 




TWO PRONG PLUGS 
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: IREE PRONG PLUGS 



FLEXIBLE CORDS 



SPT 

HPN 
HPD 



LAMP OR FIXTURE 



SJT 
SVT 



HEATER 




POWER 



CONDUITS 



RIGID STEEL 



COUPLINGS 



CONDUITS 




CONNECTORS 




INTERMEDIATE 
METAL (IMC) 



3 m. 



iHIHWALL 
JfeTAL (EUT) 



FLEXIBLE 
MEW 



RIGID , 
NONMETALLIC 






SURFACE 

race!may 



08 



/ 



HOOKUP OF CIRCUIT AND RECEPTACLE 



0 0 0 0 



FUSED CIRCUIT PANEL 
— milffi wire 
















Ground wire' 





(Metal bo\) 



Black wire 



WIRING HOOKUP FOR LIGHT 







y 


I 


COHDUIT 




w 








1 





WIRING .TO A\NEW OUTLET 




ERIC 
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ELECTRICAL HOOKUP FROM POWERLINES 




GROUND FAULT CIRCUIT INTERRUPTERS 



CIRCUIT BREAKERS 




Ground fault circuit breakers have ampere ratings of 
IS to 30^ These devices can be installed in circuit 
breaker panels in order to break electrical current 
when a path is established between an ungrounded 
conductor and ground* Full circuit breaker panels 
wi th this pro t ec t ion are also a va liable* 




GROUND FAUL-T 
PliUG-IN RECEPTACLE 

These devices are available for protection at the 
point of installation* They can be connected to 
other downstream receptacles to provide further 
pro tec t ion . 
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HOUSEWIRING SAMPLE 



ERIC 




ELECTR ICAL SYMBOL S 
pl 'LIGHT FIXTURE 
=^ UyPLEX HECEPTACLE. 

DUPLEX WITH HALF SWITCH 




^ SUIGLE-POL^WITCH 
A 3-WAY SWITCH 
RANGE OUTLET 
DRYER OUTLET 



SPECIAL OUTLET 
DOOR BELL 
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GROUHD FAULT INTERRUPTER 
SWITCH WIRIHG 

? : 
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AVERAGE WATT USE 



Baseboard heater 


1600 


, . Radio . 


LOO 




Blender 


300-LOOO 


Range 


8000- 


15000 


Can opener 


100^ 215 " 


Range top 


4000- 


8000 


Coffee maker 


850-L600 


Range, oven 


4000- 


8000 


Com popper 


600 


Refrigerator, frostless 960- 


1200 


Crock pot 


LLO-1600 


Hef tigerator, manual 




750 


Dishwasher 


LL00-L800 


Sander, portable 




550 


Drill, portable 


360 ' 


Saw, circular 




L200 


Dryer, clothes 


5600-9000 


Sewing machine 


75- 


L50 


Electric blanket 


200 


Shaver 




L2 


Exhaust fan 


'175 


Soldering iron 




L50 


Freezer, frostless 


L050 


Steam Iron 




1100 


Freezer, manual defrost 


720 


Stereo receiver 




450 


Frying pan 


1250-U60 


Stereo turntable 




^.^^ 


Furnace, fuel fired 


800 


Sunlamp 




300 


Garbage disposal 


300- 909 


Television, BW ■ 




250 


Hair dryer 


250-L200 


Television, color ' 




300 


Heater, portable 


L000-L500 


Toaster ^ 


800- 


L600 


Hot plate,, two burner 


L650 


Toaster oven 




L600 


Light, flourescent 


L5- 75 


Trash compacter ' 




1250 


Light , Incandescent 


25- 200 


Vacuum cleatter 


250- 


800 


Microwave oven 


975tL575 


Waffle iron 


1200- 


U50 


Mixer 


L50- 250 


Washer, clothes 




850 


Projector 


350- 500 


Water heater 


4000- 


5000 



ESTIMATING GUIDE 
(120/240 volt service, LOO^amp minimum) 

Number of square feet in house X 3 watts equals 

Slumber of 20''amp small appliance circuits X 1500 watts equals 

Laundry circuit equals L500 watts 

Appliance use ^ ^ ^ 

Water heater equals 
Dryer equals 
Dishwasher equals 
Range equals 
Shop equals 
Other equals 
Xotsi equals ,<Addi 4-9) 

Total above equals (Add L.Z,3,and 10) 
Multiply watts over 10,000 by 40% equals 
Add heat (Number of watts equals) 
TOTAL 

Divide TOTAL by 240 volts to find required amps 



4_ 
5_ 
6 
7_ 
8 
9" 
LO" 



LL 
12 
13_ 
14_ 

15 
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LANE COMMUNITY COLLEGE 

V 



COMMUNITY EDUCATION DIVISION 
Special Training Programs 
Industrial Orientation 



MODULE '_ « 

TERM ' ._ P 

\ MODULE EVULU'aTION 

I would rate this module as; 

.1 2 3,4 5 6 7 e 9 10 
(not worth my time) OK (worth my time/good) 

The most useful part(s) of this module were? 



The least useful part(s) of this module were; 

\ - ^ 

Comments and suggestions for making this module better: 



• ■ ■ - w 

Rasor 



